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PROBLEM TO BE SOLVED: To provide an optical fiber unit excellent in 
water-loss characteristics, having a low viscosity enough to permit excellently 
rapid processing and excellent also in rapid curability, and a photocurable 
resin composition used therefor. 

SOLUTION: The photocurable resin composition comprises, as radically 
polymerizable oligomers (X), (1) 20-55 wt%, based on the whole composition, of 
a urethane acrylate (X-1) having a number-average molecular weight of 
1,700-3,500 and (2) 10-45 wt%, based on the whole composition, of a urethane 
acrylate (X-2) having a number-average molecular weight of 300-1,500, and as 
radically polymerizable monomers (Y) , (3) 15-40 wt.%, based on the whole 
composition, of a bifunctional monomer (Y-1) of a molecular weight of 300-800 
having a cyclic structure and bearing at least two ether bonds in the molecule, 
and (4) 5-30 wt.%, based on the whole composition, of a monof unctional monomer 
(Y-2) giving a homopolymer having a glass transition temperature of 50°C or 
higher . 
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AB Title compns. comprise (A) radically polymerizable oligomers containing 20-55% 
urethane acrylates with number-average mol. weight (Mn) 1700-3500 
and 10-45% urethane acrylates with Mn 300-1500 and (B) 

radically polymerizable monomers containing 15-40% cyclic structure-containing 

bifunctional monomers having >2 ether bonds with mol. weight 300-800 
and 5-30% monof unctional monomers giving homopolymers with glass 
transition temperature >50°. The optical fiber units have 
outermost layers obtained by curing the compns. Thus, a composition 
containing a 

urethane acrylate oligomer prepared from 2,4-TDI, 
polypropylene glycol, and 2-hydroxyethyl acrylate, a urethane 
acrylate oligomer prepared from 2,4-TDI, tripropylene glycol, 
2-hydroxypropyl acrylate, and isobornyl acrylate, N-vinyl-2-pyrrolidone, 
bisphenol A-ethylene oxide adduct diacrylate, and a mixture of 
bis (2, 6-dimethoxybenzoyl) -2, 4, 4-trimethylpentyl phosphine oxide and 
1-hydroxycyclohexyl Ph ketone was applied on an acrylic sheet and 
irradiated with UV light to give a coating with good water resistance. 
ST photocurable urethane acrylate coating optical fiber; 
water resistance urethane acrylate photocurable 
coating; viscosity urethane acrylate UV curable 
coating 
IT Polyurethanes, uses 

RL: IMF (Industrial manufacture); TEM (Technical or engineered material 
use); PREP (Preparation); USES (Uses) 

(acrylic-polyoxyalkylene-; photocurable urethane 
acrylate compns. for water-resistant coatings of optical fiber 
units ) 
IT Optical fibers 

(low-loss; photocurable urethane acrylate compns. 
for water-resistant coatings of optical fiber units) 
IT Coating materials 

(photocurable; photocurable urethane acrylate 
compns. for water-resistant coatings of optical fiber units) 
IT Polyurethanes, uses 

RL: IMF (Industrial manufacture); RCT (Reactant) ; TEM (Technical or 
engineered material use) ; PREP (Preparation) ; RACT (Reactant or reagent) ; 
USES (Uses) 

(polyoxyalkylene-, acrylate-terminated; photocurable 
urethane acrylate compns. for water-resistant 
coatings of optical fiber units) 



Coating materials 

(water-resistant; photocurable urethane acrylate 

compns. for water-resistant coatings of optical fiber units) 

818-61-lDP, 2-Hydroxyethyl acrylate, reaction products with 
isocyanate-containing polyurethanes 999-61-lDP, 2-Hydroxypropyl 
acrylate, reaction products with isocyanate-containing polyurethanes 
9050-83-3DP, Polytetramethylene glycol-2 , 4-tolylene diisocyanate 
copolymer, reaction products with hydroxyethyl acrylate 37273-56-6DP, 
Polypropylene glycol-2 , 4-tolylene diisocyanate copolymer, reaction 
products with hydroxyethyl acrylate 63701-27-9DP, reaction products wit: 
hydroxypropyl acrylate 105527-18-2P 152219-70-ODP, reaction products 
with hydroxyethyl acrylate 153195-74-5DP, reaction products with 
hydroxypropyl acrylate 

RL: IMF (Industrial manufacture); RCT (Reactant) ; TEM (Technical or 
engineered material use) ; PREP (Preparation) ; RACT (Reactant or reagent) ; 

USES (Uses) 

(photocurable urethane acrylate compns. for 
water-resistant coatings of optical fiber units) 
490017-23-7P 490017-24-8P 490017-25-9P 

RL: IMF (Industrial manufacture); TEM (Technical or engineered material 
use); PREP (Preparation); USES (Uses) 

(photocurable urethane acrylate compns. for 

water-resistant coatings of optical fiber units) 
88-12-0, N-Vinyl-2-pyrrolidone, uses 5888-33-5, Isobornyl acrylate 
64401-02-1, Bisphenol A-ethylene oxide adduct diacrylate 
87320-05-6 

RL: RCT (Reactant); TEM (Technical or engineered material use); RACT 
(Reactant or reagent); USES (Uses) 

(photocurable urethane acrylate compns. for 

water-resistant coatings of optical fiber units) 
492-22-8, Thioxanthone 947-19-3, 1-Hydroxycyclohexyl phenyl ketone 
24650-42-8, 2 , 2-Dimethoxy-2-phenylacetophenone 75980-50-8, 
2, 4, 6-Trimethylbenzoyldiphenylphosphine oxide 104005-37-0, 
3, 6-Bis (2-methyl-2-morpholinopropionyl) -9-octylcarbazole 145052-34-2, 
Bis (2, 6-dimethoxybenzoyl ) -2,4, 4-trimethylpentylphosphine oxide 
RL: CAT (Catalyst use); USES (Uses) 

(photopolymn . initiators; photocurable urethane 

acrylate compns. for water-resistant coatings of optical fiber 
units) 
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ABSTRACTED-PUB-NO: JP 2003026738 A 
BASIC-ABSTRACT: 

NOVELTY - The photo curable-resin composition comprises a radical polymerizable 
oligomer comprising urethane acrylate (A) (in weight%) (20-55) having an 
average molecular weight (Mw) of 1700-3500 and urethane acrylate (B) (10-45) 
having Mw of 300-1500, and a radically polymerizable monomer comprising 
bifunctional monomer (15-40) having Mw of 300-800 and a monof unctional monomer 
(5-30) . 

DESCRIPTION - The photo curable-resin composition comprises a radical 
polymerizable oligomer comprising urethane acrylate (A) (in weight%) (20-55) 

having Mw of 1700-3500 and urethane acrylate (B) (10-45) having Mw of 300-1500, 
and a radically polymerizable monomer comprising bifunctional monomer (15-40) 
having Mw of 300-800 and a monof unctional monomer (5-30) which forms a 
homopolymer having a glass transition temperature of 50degreesC or more. The 
bifunctional monomer (Y-1) has a cyclic structure and 2 or more ether bond in 
the molecule. The urethane acrylate (B) is the reaction product of a 
diisocyanate compound having a molecular weight of 140-500 and a hydroxyl 
acrylate having a 3C or more monof unctional hydroxy alkyl group; and reaction 
product of an alkyl diol and/or a polyether diol with CI or more branch and the 
diisocyanate compound. 
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An INDEPENDENT CLAIM is included for the optical fiber unit. 
USE - For optical fiber units (claimed) . 

ADVANTAGE - The photocurable resin composition has excellent water-resistant 
loss property, high speed workability with a low viscosity and high speed 
harden ability. The optical fiber unit using the photocurable resin 
composition is highly durable and well-suited for high speed process. 

EQUIVALENT-ABSTRACTS : 

ORGANIC CHEMISTRY 

Preferred Photoinitiator : A photoinitiator is added to the photocurable resin 
composition, and is 1-hydroxy cyclohexyl phenyl ketone, thioxanthone, 
thioxanthone derivative, 2 , 4, 6-trimethyl benzoyl diphenyl phosphine oxide, 
2 -methyl- 1- ( 4- ( met hylthio) phenyl) - 2-morpholinopropane-l , 2 -ben zy 1-2 -dimethyl 
amino-1- ( 4-morpholino phenyl ) -butanone-1 , bis ( 2 , 6-dimethoxy 

benzoyl) -2, 4, 4-trimethyl pentyl phosphine oxide, 3 , 6 , -bis ( 2-methyl-2-morpholino 
propionyl) -9-n-octyl carbozole and/or 2 , 2-dimethoxy-2-phenyl acetophenone . 
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yio*s-^ft-c-$)^^y5j--;K ^i^v^Vy^i-vy^ 

^m^^ttM^^imTht^ui^yT':^uu~h (x 

- 1 ) cofmm&<tp *) . mmMxmzimh i o ^z^s 

6. ttz. ( X - 1 ) co^^-i// 2 0 
«)lW3iS'l4;0^f#A>flT. 5 5ms%^iii I. fc ^y 

[0 0 15] ic^%:5>^S3 0 0-l 5 0 0tO'^^^y 
Ti'Vl^-h (X-2) tLXi±. ^^fil4 0-5 0 
0. i D#*L<f±ii-^Ml 40-24 OtfOi-'^fyi^T 
^^-h^t-^m ( a 2 ) t^il 0 0-1 5 0i^K*it 
3tLhc7)b Fn^i^T/P-df/^^^l-S iWtgttb Ho 
^i^T^yix- bfccO^JK^^itll (X-2A) , ht^^ 

immm 1 ja±^^^itM^jioTi^^i^» 1 s 0-4 5 

0(?)T;i-^;i-i^'^-/i-. X(i4^°yx-T-;i->'':t-;i-^>' 
^Vi-r^^-b^k^ft (a2) t&SJtE$^T5r-g>^U 

^yr^yi^-b {X-2B) ii^^m^^tiiimttz 
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mmuxmzmtiicoxmzm u\ 

[00 1 6] ±tB (X-2 A) tffifflt-^i^'^yi^T^- 
-Ut-^mtlXit. 2, A-hUl-yiy-^Vi^T^- 

h. 2, 6-bywyy^yi/r^— ^y4^oy>>" 
•^y>-T^s-b, ^i^yi^yix-^'y^'T^t— F, ^^-9" 
y-fP-y^-M yyr^— byy-f/w^^^f-ify-fi^y 
'J-^ y yr^— b . Aqmiy') p y yw y y r^— b , 
f-b^y-j-yp^yyyy-fyyr^— b s l v ^ 

i/i, iiaiM^ttb bn^yTyyy-htLTfi;, 

10 2-bFo^yrobvi'ryyy-b, 2-bKn^y 
7'f-;PTy y y- h , 4 - b f Q^yyf-yi/ry y y- 
hmmt i\\ 

[0017] ±m=J-^ vi^T^- Ht^ii^mti^5 
oo^miit. S)i.v^{iFy^yi/r^— Myji^T)^ 

mm^tmm< t^h . tiziMi i tmb Fn^f ^^rr 
y y y-FJib Fn^xf-zi^ry y y-Fto 1 a 

SAi2mT<?)t Yu^-^r)V^)Vm^P^>^j:h t Fo^y 

ry y y- FTiiR«t*M!t^!iiotts//±#L, ^» 
[00 18] xiE'^yyyry y y-F (x-2B) t 

LX^i. Ti^i^^ai 8 0-4 5 0 f*ffit7j<M*&fl- 
riV^}Vi^:^-}V. ;Kyx-f-/L'y':+-;P'>f)>;i>^|, 

^yry y y-FT^i.^ i:5&«*fi*#K, ^^mi\L 
1 8 0-450 xm>{z7mm^^t^ 'J^- 

30 [0019] cTi^j; 3 ^J:'J^-)Vb LX\i. Tobyy 

y F i 1 . 2 - 7'^ y y y f c^a-^ftT-fc 
•i.*°y:t-;i-, 7°obyy>r^yF, 1, 2-7'-fyy 
^^yFtT^F^bFny^ yff:>^m^m.'h h i^"^- 

;K 1 2-bFn^yXTTy;t'T;l'r?-;^^!iJS)l.. 

, ( X - 2 B ) tffiffl§tLi.*4gtc»i^tt>r;iaft« 

tTRSIit^^t-^^k^ft (a3 ) i± (X-2A) 
(CM«a*i3l-J,±c7)b Fn^yT/b^/bS*^J^^:^ 11" 

mb Fn^ V r y y y- F*^'ara^?)fts«< ?r 0 

,Sa3DXtt*^'liu<7)Ttf t L^y 
40 [00 2 0] t^: (X-2) (i, 1 0SS%*ST1i-\' 

yywfi< . 4 5a:a%&ffl^ hh^mm^^A * 

ilf^. 1 5-3 0M»%cOSH»J<«^fe#l4. ffi 

[002 1 ] i^wi^^itwmmmmsx'W^^^hv^j 

?:r;Ht-^1f^yv- (Y) (±. ^i^*3 0 0-80 OT 
^4^«3S^^ L;^^-^^^^ 1 2 fililXiOx— r;FM^^ 
*tS 2ttg^ y V- ( Y- 1 ) &^$Mfetjrf LT 1 
5-4 oss%. fcj;t;^'ms^ftto^7ytelM*^5 

50 0 °Ciy±c7)#lrlg^ y ( Y - 2 ) ^^fflfigtlt^t L 
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T 5 - 3 0 M%-^$f t -S. , 
[0 0 2 2] (Y-l) li-^^M.ti^8 0 0^miltm 

m^mttf^m< ^ o , 3 o o*}i-c{i3S©tt*%< =5: 

-fbtt^^'H < 5: § „ ^atc^^S*^' 1 5 fiS%*}1fri±H 

^t5fi»tt*%<^l>„ (Y-1 ) W-^^SJil 8-3 
2 SS%iOtEffl-t-S) !> Z t *iH7MI*t#ft . 

[00 23] ( Y - 2 ) amm-^m^ym^Ati^ 
5 0 'cMnTmyntmmm&Tti .tf^. ( y - 

2 ) <^mM.ii 5 M%*}ST'{d:Si«>&^S< ^: 0 ftJiSn 

[0 0 24] (Y-i) coM:i^mmtLxit. mm 

H#J[lft<?)i>' ( 3^ ) T^' U b , h-;^ 7 x 7-71/ 

F<7)x-?-i. y i^^ > F#M*i<7)>' (77) r 7 y P - 

h , fx 7 i 7-71. F C7)r n t U > v K#MftOi^' 

(^^) r^"JP-h, 3. 9-t:x ( 1, 

;l'-2-hh'n^>'X^;P-) -2, 4, 8, 10-7"h 

5-xf-;l/-2- (2-hHnJfv^-l, l-x7 
-f;t/X-f;t/) -5-hKDdfi^^^;l.- 1, 3^:^^-^ 

^ ^^^^E uciiM L^-iSitc^-jft^^^tr^T* § ^ t 
#t uv^„ ^«a: a^c«5t« ( Y- 1 ) (n^'mf-mt 

LT{±. :5j-^*2 0 0^^^>8 0 0fOb'X7x7-;l^Ac^ 
x^^y^dfi^HttSPfesOi^" (^^J') T^yi--h, h' 
X7a:7-;P-AS07°ntfP'y7j-^i^K#Sp!iltfOi^' (;< 

[00 2 5] ( Y - 2 ) ^)^mm:mh LTii . wAfm 

^yr-;t/ (77) T^Ul— V'}y9ur'^=~)V 

V. AV^^)V~)V (^9) T9^}V~V. N-h':i;l^- 
2-b°oUKy, N-h'::i;kh°y>>>, ^/t-^Uy (7 

[ 0 0 2 6 ] t^c, mm^zi. ^^wm^mmmm 
mm'^^mit^^hi^^izii , imc^^^nrnz^m^ 
mm\ (z) i^^zMthzttfm^Lu. 
[0027] ( z ) fc Lx\±. mm A ~ 
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xxf-71^. T;P3^j^r-bb7x7y. '^yi^VWi^';^^ 

'^yy^;i^.ft#sr/t^^/p. ex (4-yr/t^^ 
)vr^jy ^:=^)\') tr\-y^ ^y-j)\/Wf^yiy)vmM' 
^yr^ ysvxyy^ y\m^. ^yVA ynv 

^;Px-7^;P, 2 - b Kn^y- 2 -7^;^7°nb°^7 
i7y, 1 -bKn^yy^nA,^y;W7i-;lx^rb 

10 4, 6-hy7^;k^>'y"-^;i'i>'7x-;k7^X7^y 

2-7f-;k-l- [4- (yf-;I/f-:t) 7x 

-;H -2-^;^:^^U7r^>^°y-l. 2-'^yi'>- 
2 ^;PTS y- 1- (4-^;P*y77x:^;l') 
-:^^7y-l. b'x (2. e-i^yHY^l^KyY^ 
}V)-2, 4, 4-h';^^;p-^y^;^*x7'{ y::^^ 

i^Y. 3, 6-b'X (2-7-f/P-2-^;I/*y7To 
b^-;P) - 9 - n-i^':^^)Vf]JVrsV-)Vmi)mfio 
til, 

[0 0 28] l-bKn^yy7o 

20 ^^=y)]^7 x-)\^irhy. f-^t^^y h yRU'f-yt^^ 
yhyimi^. 2. 4, 6-h'jj<'^>i^yv'-^)iy'7 
j,-^iyt:^y^yt^i^V, 2 -7^;l/- 1 - [4- 
^x-zP-] -2-^r;^*y77°nvN°y- 
1. 2-Ky=j}i-2->'^i')iriy-i- (4-t 
;i^4^y77x-;p) -y^7y- 1, b'x(2, 6~=y 
7b^i^^yy'-Y;w) -2,4, 4-hy7^;i/^y^ 

;I/;^7,7-^ y^^yH', 3, 6-b7l (2-7f-;I/-2 
-^;i/*y 7rnb-tx;L') - 9 - n-;t^'f-'l''?i?;UA' 
y-'l.. 2. 2-y7 f^y-2-7x-;Lr-t:h7x 
30 7y. 3. 6-b-.X ( 2-7^,/l--2-^^L*y7ro 
b,^ri/l. ) - 9 - n -.^ ^'^/L^/L ^nV-,;L (7)||;^i(b3l 
{mi.2a»Jil±c^3feS^MMiJ (Z) SrjM^^LTffll^ 

iz. 3, 6-b'x (2-7-f;P~2-^;k4^yyrnb 
:t-;l/) - 9 - n -:t ^'f-;t/^/P^'^y-;t'Sr#*t-|>3t 

[ 0 0 2 9 ] *?|Bfl^7)3^i|^tM«|gaRgft(c(±, 
_hiac7)fig5>l,m(c, bKn^7y. 7h^7y^c^S^ 
40 ^ihSiJ, hy7-F7x7-;L7^. 'f^'^^^^bffii: 
m. b y^- H T 5 yj^tom^RjjhSiJ, «Sxx^;^ 
^i^ffijfe^ij. S^yn-y^j-^f/l-^i^JMJ, IWJ. P 

[0030] m.(n^M.-^mm {z)\±. *-^mc^% 

hcnx\ yi^tDVm.-^'&t'}^'^- (X) , yl^fDVm 

•^'K7v- ( Y) . %mm\ ( z ) io^ft 1 0 osfi 

%t>i^L, aSO. 0 1-1 0Sg%-^1r $Hi:-g.o 
-ri.^a««:6-J:^^<^:l.*-C\ 0. 0 5-5SS% 

50 tm^zmu^. 
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[ 0 0 3 1 ] § A> ^^mco^m^mmmmmii±<k 
[ 0 0 3 2 ] : 2 5°c<^Bm^m-c(mmi. 0 . 

8-7 P a ■ Saymmmt U^, ^S.ifiO . 8 P a ■ 

[ 0 0 3 3 ] A'y^"* : 2 3°C-C-(7)-V> 7^sii;3 0 0 - 
1 8 0 OMP aCOtEll*\ -X - LT^ff^-fEiI# 

[00 34] 

[0035] (^m\i-'y\y^yr^uv~\- {OS 

- 1 ) i^^m m-m<^-^\>^tzyyxa{z. TD I 
(2, A-Y^)Vyi^^Vi^r^-V) 3 4 8g|!(2t 
;^) ^ftS^. Sff&fiv^5:*i^.*'Urnh°l.>'^Ua 
-;t/ (i[¥%5i-^fi2 0 0 0) 2 0 0 OgP ( 1 ^)V) ^ 

fflg-C-ixtG* 7B§raffi\ N c o.9b*i|ij?gL/-ct c:^ 
3. 5 8%TJ)of^, OI^^T'HEA 
^;^r:?'U^-h) 2 3 2gP(2^;l-) &ttiA^T^ ^ 

;PT-N C 0(nmMmmLfz ^ b iME LXM 0 ffi t . 

(X) t t-Ol-^yT^'U 
W-b(OS-l) ;it¥±^^i^»: 2 580^#f^. 
[00 36] (^ffi;^)2-'>lx:^'>'r^UL--b (OS 

-2) c?v*rB!c) im9'c'y:A-^t:yyXzHz^ TD I 
( 2 , 1 - }- 'J I > >W V> T^'- b ) 3 4 8SI5 ( 2 t 

( 1 Omo 1 %) tDftS^frffc -g. 

Ux-r;i/*^y:t-;i-2 0 0 0115 { 1 OHff= 5 

6KOH-mg/g) ^^i:3.^•cm^^aKL^^>&^^.7 

0°Ctr#^L/=, ^<?)?flJST'RJtE^7B§rHlffV\ NC 

A (2-hFadf>'X-f;P-r^'y^-f) 2 3 2g|5 (2 

^ «ig LT jx 0 m L , 7 i^■^;^M■^tt3^■ u ( x ) 
tL-oi-^j'yT^'yp- b (os-2) ) 

^fi;: 2 5 84S:fi/c„ 

[00 37] (■^mm3-^\yi^yT9*Jl'~h:^V-:f 
V- (OS-3) SO-^^) JtfpMiO'JV^Jt^^Xntc, 
TDI (2, Vi^T^f— h) 348gE 

b-y^yrj-;!^ (^^1:20 00) 20 00gP (1^ 

;^) ^fta^T■m^^aEL5:*^^^7 0°CtT'#?gL 
/to ;tOSSmj£&7B#rBlffV\ OV^T-HEA (2- 
b Kn^>'X^;kT^"Jk-h) 2 3 2SE (2^71-) & 
tta^it\ icO?SffiT'§^>t7^ISRJ5E&ff^itfi. * 
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1 0 

'^i^^yr^yp-h^udv- (os-3) ) 

%*^g: 2 580^#/i„ 

[0038] (-^ltM4-'>^:5'yT^'J^-V (H- 

1 ) <?)^lt) ftffXi^^V^/s^^^^^tc, 2-hFn^ 
i^rnbVPT^' 'J U- h (jf^M. 1 3 0) 2 6 OgP ( 2 
"til) ^ii::!^. Sff&ffV^^*i(i,TD I (2, 4-b 
Li I. >>M y >• T^— h) llAmU'tJi') ^flSit 
10 i±SL5:*>^>iiSTL7 0'CilT-#SL, Zff)-&mTRfb 

■7- (X-2A) ttT'>^:S'yT^'U^-b (H- 

1) ) -.m'^i^^R: 4 3 4infz. 

[0039] (-^^mS-^U^yT^VU-h {H- 

2) c?)-^)ic) JIffSc?D-5V>/;7 7X3(;, TDI (2, 
4-hUPyi/'-Yyj^T^^-b) 3 4 8gP(2^;^) i 

9 23 ( 1 ^/P, :a-^a 19 2) f±ji/vT'l;.»:t::ag 
20 t^:*^ji>7 0'-C4f#fflt/-c„ i«fiSt'S]e^7B§rBl 
ol/ iT-2 -t Fn^>'7°nt71/T^' 'J L— h 2 6 
0gB(2^/l/) ^ft3A^t^ icDajKfS^>tc7B#ras 
m^:"if'ytZo *«JRx^i? h;I^TNCO<7)PKJR!&*m 

t^td t imzi. vi?.)V-}vr9 u b ^ 2 oa 

- (X-2B) t LT'^P-^J'yr^'UL— h (H- 
2)) 80 0^#/c. (^fiSM6-^ 

^^yr^"JP-h-ty3"-?- (H-3) <7)^,l^) jtff 
S(7)-:)(,^/i7 7X3t, IPDI ( > y>- 

^, 1 2 - 1 K n > X -r r i J ;1 r ;L a -,;1 2 8 6 

( 9t^^2 8 6 ) ■^\mLx%mz\mx.ts:f^ 
^>7 o°ct-e#?aL/^„ ;ioss-c-Sjts^7Mfi.\ 

-PVi-C2-hHn^>'rot;l-Ti?yP— h) 2 6 0gB 

(2^:;p) *^ta^■c^ ^io?fls-c-sA>(c7^rBra& 

ff-?7t„ 95^^'l-B^iRx>N.^' h;t/-r-NCO(?)PSiR*?i!*L/t 
^ t r«g L , y d^7l.ri/l T^' y 1— b & 2 OfiS;% 
jD;tT#W L '9 tti L T . 7 >^'^;bm^tt^ y a''^- 

(X-2B) y\,x^v-9yr9'}\^-Y (h- 

40 3 ) ) ; iW±^35>i^l- : 9 8 8 & #/t , 

[0040] (j:[:K^fi)iMi-'>^^'yT^yi--b 
(A- 1) iT)-^^) mm<n':)\-^fzyvx-a\,z. TD I 
(2, 4-hyp>-S/>fy>'TJf— h) 17 6. 2 0 
g. i:^y'j-)VXXV'y-^V~V\%. 2, ^-v-t- 

^^^u-y^y (it¥*^^^fii 0 0 o^a^t^ 

PTMGlOOO) 506. 3 3 g 2 ^^tCti/i ^9 , 

6 0-7 ircxfm^htz. mm.^^\izb 0-7 o°c-c 

50 [0 04 1 ] -PVTif. 6 0 — 7 0°CtcL?tiiHEA 
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(2-hHo^>'Xf-;kT^UV— h) 117. 4 7g 

^ 1 mmizhfz 0 ST L . y =JA)m-^m y ^v- 

( A- 1 ) ) ; mWm^A : 1 5 8 0 

[0 04 2] (J:t!K-^^M2-'>P'^yr^'yp-b 

(A-2) tfO^Bg) }iffMi7)-3V>3ty'7ArJt3. IPD 

I (-f V^l^ny>>-^y^r^— h) 9 6. 5 2g. 
^;^XXi>'5'>P-M g. 2, 6->^'-t-y^./P- 

U n -71. i; 7" b 5 b K n 7 5 > ^ i^:^- 
)V (i:¥±^35i-^S4 0 0 Oft±y#'fl^^P PTG4 0 0 
0) 8 6 9. 5 6 g&2B#r^(C:bJtD, 6 0-7 0°CT 
maut^ro ^>t=6 0-7 0°Ct 1 B^r^WL 

[0 04 3] -^VTif. 6 0-7 0°CtcL?tS*HEA 
(2-hh'n^>'X^;PTi?U^-h) 5 0. 4 3g^ 
lBfra{Ci?fcD«TL, ^i^'^^L-a-^tt^yd-V- (A 

- 2 ) ) ; a¥±^j>^fi : 4 6 7 4 ^ff fc. 

[0044] (m-^jjitMs-'^L'^yr^UP-h 

(B - 1 ) iO^RK) JltfSiO'-5V^)^c7^X3tC, 7j<jJ|i^- 
X>'y^l-hO . 5s. 2, 6-v-t-7"f-;I/-p 

-^^y■-/^o. l g$rftS=^. 6 0-7 0r 

izLtzttHEA (2-hh'n^>'X^;P-T^'y^- 

h ) 2 3 2 1 mrmzhti 'omruz. ^sd^s ^c-i: 

6 0 - 7 0 °CT- 3 mmmn l ? y ^-v- 

{ B- 1 ) ) ; : 4 9 O&^Z'^. 

[0 04 5] (ibR'^BSM4-'>^:?'yr^yp-f 

(B-2) CO-^rSc) fiffStfOOl,>yi77,Xr7(c, TDI 

(2, 4-f-yi^yv-Yy>-T.t-f-) i74g. i^'7" 

-f;t/XX>^7^P-b0. 5g, 2, 6->^-t-7-^ 
;1^-P-^'W-;P0. lg&ftS=^, -^UT. 6 0- 

7 0°Cttf^*iHEA (2-bFn^>'X^;l.T^'U 

^-^)232g^l i^^t D ST Uz . mu^ 
fet6 0-7 ox:T3mmmnLy'j:^fi'm^mvd 

V- ( B- 2 ) ) ; : 4 0 6 mtz. 
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1 2 

[0046] (Mmmmmmcomm) m-^ss.m 

mmmmmmLfz, 
[ 0 0 4 7 ] < 7 y 

M- 1 : >f y 4^;P--7L'T:^' U V 

M-2 : N-f-7V-2-h°ny 

M-3 : f'X7xy-;bA(7)X^U'y:t^-tf-f K#J|l!f!3 

<?yJr^U]y-h (^T-A: 5 12) 
M-4 : 5-Xf-;l'-2- (2-bKn^y-l , 1- 

^■^ycOi^T^ y U~ h (ij-^i : 3 2 6 ) 

N-1 : =Ji^^n^y7--j]^r^' Ul'-h 

N-2 : hyi^^'nT;?:?>'i^';^:5'y-/I^i^'T^'y^-b 

N-3 : hV^i-VJ-fVr'aJ^yhVr^Ul'-h 

[0048] <mmm> 

R-1 : 3, 9 -fx [1, l-i^y<i-)V-2 - [y9- 
( 3 - 1 - 7'f-;P- 4 - b K nJf i-— 5 f-;l'7 X- 
7'Pb:t-;l'^^>-] x^;H 2, 4. 8, 10- 
rb7.t^-t?-xbn [ 5, sj-^yr^y 
20 [004 9] <7tfi^-|f1teM> 

I - 1 : fx ( 2 , 6 -i^'^ b^yxyy'-f ;P) - 2 , 
4, 4-h'J^i-jv^yi-)i'yt^y^yyt^i^]^bi 
-\z]i\:t^>'>'^'n^^>')V-yj,-)V^hyb <50jFE-^ 

(M:J:b5 0/5 0) 

1-2 : 1 -b^'^^>'i^^'^A,Jfi/;^7J;-;^^^>- 
I-3:2, 2-i^';'f f^i^-2-7xr^;l'T'feh7x 

jy 

1-4:3, 6 -fx (2-y^;i-2-^;P*uy7° 

nf :t-/l- ) - 9 - n -;ty'^/l-y?'L^''^V-/l, 
30 I -5 : T-f h7xyyi>'Xf-;l/ir^-;Ki^-xh#^ 

r-trh7xyy) 

s - 1 : 4^yx-r;i-^"K*^y -f/t-i^o^ify 

[0050] 

[isi] 



11/21/2008, EAST Version: 2.3.0.3 



^liB2 0 0 3-2 6 7 38 



s 1 .Lii^^.vm 




m 


mm 






mm.m-\ 




mmma 








(XJ 


X-1 


OS-1 


35 5 












OS-2 






27.0 








OS-3 




Z7.0 




30.0 






X-2A 






22.0 




28.0 






X-2B 




22.5 












H-3 






22 0 




















50.0 
















45.0 














12.0 
















10.0 


(Y) 


¥-1 




26.0 


29.0 




20.0 












29 0 








y-2 














16.0 












15.0 






12.0 


11.0 


11.0 


9.0 


8,0 


6.0 
















20.0 












12 0 




(Z) 






I 0 


























3.0 










2.0 














0.5 




0. 1 


























S-1 


0 5 


0.1 




10 












0 5 


0.5 


0.5 


2.0 












97.0 


99.1 


97.5 


101.1 


100.0 


100.0 



[00 5 1 ] ( ^iimifiiiofrag ) m 1 (cfM o -zm 

[00 52] <mimmcoim>m i iz^-^xmrnuz 
mmm.mi^:}f^ i . 2 mm(DT^ '))vmzTr^) ^r- 

^- i^^-yr: 3 0 0;um) IZX'Om.-^l. 3 0 0m 
J/cm2 iOH^'WI (*:i3 6 5nm) ^HliftTlUf 

[00 53] <m-immm»>mmmiarm 

[00 54] ( S^tif^co-Vy^'WJiiSS ) iJjE> - h 

;K J I SK7 1 1 3-2^:J''>^yl-) ^fflUTtT^ift 
# . iiSi^- btL, JIS K7113 tfs^V >-\'y7' 

{25mm) COWIJiO**±T4®R»f&J?§ 0.3m 

m. S«2 Ommi^|^«fcj:t^-S«§l| (S*-^Jt^m± 

mrruyrivyr) ^fflv^TEjEL. ffl^^tt^c, 
[00 5 5] ( ^^tft^^JiJtt* ) -;^ Y-^Avn 
^M±m RTM- 1 0 o^m^mm^mvK ^mmm 

S^Oxr^•^' y ^ corslPg^ 2 5 mm t L , iJgi— h c?) 

ffiIc^SB&f-r•7^'raPi^c-^i5■ii:■r-fe■7^L. imm/m 

i niOEJtTiJ£H:fr4Sr5H5iO. 2. 5%Wm* 

B[tt*=2. SYoWX/fz^.^Xcnm^/ 0 . 02 5 

}l!l£[llit{±3[lltt. ^-cOT^tt^lftt^^tit^ 
±iBtf0^y^''^OiiJ^ff{±2 3°C, 5 0%RHfS) * 



[00 5 6] ±fE^y^"'*t73ii 
'9^ KCr^ffll'\B^lii2 5 m J/c m 

2fcj:t^-5oomj/cm2 TS^t § § tzmimmm<n^ 
ti. 

mimmmff:>mm= ( mm 25mj/cm2co-vy 

/ (ffSttlsOOmJ/cm^O^y^/*) XI 
00 (%) 

[00 5 7] <.a--/ h!7)Mji>Wi2 5 0x<m(7)3fc7 

mm 1 - 3 ayittew i - 2 ^ajiicftf-^tt 4 s 

li:?'^. J?$0. 32mm. ifgl. 1 mm03t7r-f^<- 
(4'C^r-r) &S}SL. ^^5 0 0m/^-e 

[0 0 58] <:2,-^y f£7)fFtt> 

[00 5 9] ( •/ b (7)W7MI*^tl4 )WmLfzA 'b 
T~r^ 6 0°CC0S7j<t 1 0 BraJSisL, feSfM**^ 
MiDO. 2dB/kml^JLhliJDL/::C.t0^x. ^ti 

[0060] (iFttSft) mmmm±. m2i5i.xfm3 

[006 1] 
[|S2] 
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^liB2 0 0 3-2 6 7 38 



tm«i I tkmm 



fbit tPa-s25t] 



-C) SOOmJXarf 



:23 



CM I 
°C) 25iiiJ/cnf 

(ZSuiJ/SOOniJ) W 



[00 63] 



(SDlnt.Cl.v ;«S^ FI T-7>K(##) 

G 0 2 B 6/44 3 8 1 C 0 3 C 25/02 B 

F^'-A(##) 2H001 BB06 BB19 DD35 KK17 PPOl 
4G060 AA03 AC05 AC15 AD22 AD43 
CB09 

4JQ27 AG03 AG04 AGIO AG23 AG24 

AJOl AJ08 BA07 BA19 CBIO 

CC05 CD03 
4J038 DG051 DG271 DG281 DG311 

FAlll FA162 FA271 FA281 

GA02 GA05 GA09 JA33 JA55 

JB02 KA03 MA14 NA04 NAll 

NAB NA23 NA24 PA17 PB08 

PC03 
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